The trend to equilibrium of a quaternary mixture undergoing a reversible reaction of bimolecular type is studied in a quite rigorous mathematical picture within the framework of Boltzmann equation extended to chemically reacting gases. A characterization of the reactive summational collision invariants, equilibrium Maxwellian distributions and entropy inequality allow to prove two main results under the assumption of uniformly boundedness and equicontinuity of the distribution functions. The first establishes the tendency of the reacting mixture to evolve to an equilibrium state as time becomes large. The other states that the solution of the Boltzmann equation for the chemically reacting mixture of gases converges in strong L 1 -sense to its equilibrium solution.
The Model Equations
In this section, we describe a model for a mixture of four species undergoing elastic and reactive (binary) collisions of type
For˛2 f1; 2; 3; 4g, we set m˛, c˛and f˛.x; c˛; t/ the mass, velocity, and distribution function of the˛species respectively. To describe this system, we consider the Boltzmann-like equation
where Q Ęˇa nd Q R are the production terms with respect to Elastic and Reactive collisions. These terms are given by:
where gˇ˛D jcˇ c˛j, d˝ˇ˛is an element of solid angle and ˛ˇa differential elastic cross section. The models of hard sphere and Maxwell molecules [1] are commonly adopted in literature for ˛ˇ. Moreover, 
Collisional Invariants
For a reactive collision the conservation laws of mass, linear momentum and total energy read 8 <
:
(36.6)
Above, m˛denotes the mass of molecule˛D 1; : : : ; 4 whereas .c 1 ; c 2 / are the velocities of the reactants, .c 3 ; c 4 / the velocities of the products of the forward reaction and ˛i s the formation energy of a molecule of constituent˛. In a certain sense, these are the only invariants for system (36.1). Indeed, if we define a summational
